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invention rentes to a process for coating the interior end ex- 
terior vails of a cylindrical metal conduit, and more particular^ to a pr==- . 
ess inclnding the step ox sprays povdered resins upon a heated surface. 

Techniques and apparatus have been proposed by the prior art in at- 
to apply a povdered resin coating to in an efficient and eco- 

, „ «. have been unduly wasteful of heat 

noaical Banner. In general, these proposals nave oeen uuou^ 

and hare not resulted in uniform application of a resin. 

One proposal of such -a nature is disclosed in Halted States Patent 
3,016,675 issued January 16, 1962, of which the instant invention is an improve- 
„ent thereover. As disclosed in this patent, the method of coating conduits 
is to heat the conduit to a predetermined temperature, prime the interior vails 
tnareof, spray onto the Interior vails a povdered xesi*, pri»e the exterior 
^ of the conduit, coat the exterior vails thereof vita a povdered resin and 
tben .uench the pipe as by immersion in vater. tte first difficulty found in 
s.ch a process is that the applied resin coatings tend to be non-uniform be- . 
e^e of the inherent irregularities resulting in the application of a povdered 

' _ 0 f the instant Invention seeks to 

material to a rotating surface. The process of tne asw" 

obviate the resulting non-uniform applied coating by a separate, heating step 

' fol**dng the application of the resin material. Another disadvantage of the 

method described in Patent Ho. 3,Ol6,8T5, that is obviated by the instant in- 

.ention, is tbe unnecessary loss of thecal enersv resulting from -tne exposure 

of the treated conduit to the atmosphere after heating and before the priming. 

and coating steps are completed. This undue cool** of the .treated conduit is 

substantially obviated in the conduct of the inrtant invention by pricing the 

* va-+^. 'nrrA w B ig nlt eneattgOy coating the conduit Ub- 
desired surfaces prior to besting and Bimi,Tnn T 

mediately after heating. 

The primary object of the instant invention is to provide a process 
of coating conduits vith a povdered resin materiel vMch results in a nniform- 

ly applied co at i ng. 

Aaother object of the instant laiention is to provide' a process of 
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coating conduits which utilizes the least possible amount of +>»™h>i energy, 

A farther object of the Instant invention is to provide a process of 

coating conduits vhich may be utilized with a vide range of metallic conduit 

materials, such -as iron, steel, galvanized iron, aluminum or the like. 

A more specific object of this invention is .to provide a process of 

coating, conduits which includes, in sequence, the steps of priming selected • 

m 

surfaces of the conduit, heating the conduit, and sprayi ng onto the selected 
surfaces a powdered resin, material. 

Another more specific object of this .invention is to pr ovide a method 
of co at ing a metallic conduit with a uniform resin coating which includes, in 
sequence, the steps' of heating the conduit, applying to selected surfaces of 
the conduit a powdered resin material and then reheating the conduit. 

Other objects and advantages of the instant invention reside in the. 
combinations and arrangements of manipulative steps, all as will be more f ully 
pointed out hereinafter and disclosed in the accompanying drawing wherein there 
isv shown a preferred embodiment for carrying out the instant inventive method. 

TS 3ES XBAHEHxSi 

Figure 1 is an overall organizational view of the apparatus used in 
the performance of the instant invention; 

Figure 2 is a composite view of a cleaning and priming device used 
to prepare a tubular metallic conduit for coating; 

Figure 3 is an end elevational view of a device for heating a metal- 

* Uc conduit and applying a powdered resin to the conduit heated; and 

Fisxre k is a view representative of one of quenching a heat- 

* ed conduit after coating. 

Referring now to the drawing in. detail, -g»"»~»i™ nv*» reference char- 

* acters des i gnate like elements throughout the several views thereof 7 there is 
indicated generally at 10 a 'device far coating a metallic tubular conduit with" 
a resin whose major components are a cleaning and exterior priming station 
shown generally at 12, a first heating chamber Indicated generally at 14, an 
exterior resin applicator shown generally at l6, an Interior priming and resin 
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applicator designated generally at 18, a second heating chamber shown gener- 
ally at 20 and a quenching device shown generally at 22- 

xhe first step of the process of the instant invention is to pre- 
pare a metallic conduit 2fc for coating, which may be performed by an interior * 
cleaning device (not shown) in c l ur TiTi g rotating wire Brushes and a pressurised 
air delivery means to remove scale, rust or the like £rcm the interior of con- 
dnit 2^- 3nis step may he done while conduits 2k are stacked in a pipe yard 
as by a me chani zed vehicle having a reciprocable and rotatable wire brush and 
air delivery means although it may be done while conduit 2* is being exter- 
nally cleaned as explained hereinafter- 

A cleaning operation is preferably performed on the exterior of con- 
duit * by a cleaning device 26 Including rotating wire brushes 28 at station 
12. A pressurized air delivery tube 30 is positioned adjacent cleaning de- 
vice 25 to blow loosened rust, scale or the liie into a suction hose 32- 
After conduit 2* is cleaned in such a manner, g^^^r^^exter^^^ 
priming device 3* from which primer, such as Corvel^^^ich may be obtained 
from the Polymer Corporation, is dripped thereon and spread in an even manner 
by a plurality of rotating felt pads 36. 

A motorized cart (not shown) preferably travelling on a set of 
trades (not shown) grasps conduit 2* with a plurality of clamps for moving it 
througi first heating chamber Ik having a length of about 18 feet. Interior 
applicator 18 is mounted parallel to the path of the -motorized cart/passes 
through the rotating drum thereof, and constitutes an outer conduit 38 and 
an inner concentric conduit *0 between which resides a moving body of coolant 
fluid.' Conduit hO carries a stream of powdered plastic resin such as Corvel 
YCB-1325-Qrange-2131 vhich is a polyvinyl chloride made by the Polymer Corp- 
oration, entrained in air and has provided on the end thereof a hollow shaft 
motor for dispersing the powdered resin within conduit 2fc as more fully ex- 
plained hereinafter. Interior applicator 18 is. mounted on the motorized cart 
and is about 75 feet long and is positioned interiorly of conduit 2* before 
it is "placed in first heating chamber 1*. Chamber 1* and conduit 2* are 
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heated by hot air at about 600° P delivered through a multiplicity of air 
ducts k2. 2he mechanized cart is provided with a device for rotating conduit 
2k from 10 to 20 rpm and has a linear speed of about eight feet per minute vhen 
delivering conduit 2k through first heating chamber 1*. Using these perimeters, 
conduit 2k Till exit from heating chamb er lk at a temperature of 525° P plus 
or rmg F- 

Since interior applicator 18 is much longer than conduit 2k and 
heating chamber lk, it is not positioned 'within chamber lk- during the *»p+^ g 
of conduit 2k. As soon as the leading end of conduit 2k exits from chamber lk, 
a hollow shaft motor on the end of Inner tube ho starts to rotate at a speed 
of about 3000 rpm.- A slinger tube on the end of this motor shaft then throws 
a powdered plastic resin-air mixture against the interior of the hot pipe where . 
it liquefies and adheres. 

. Simultaneously vith the interior coating of conduit 2k, a set of 
spreaders 16" adjacent, and preferably below, conduit '2k applies an even layer 
; of powdered resin material an the exterior surface thereof. Since conduits 2k 
; are being rotated and are quite hot, the powdered resin so applied will provide 
: a moderately even plastic resin coating. 

• Many difficulties have arisen from the use of conduits coated in 
accordance with the previously discussed process, one of which is the fric- 
ti cmnl losses resulting from a fluid travelling within such a coated conduit. 
An u n co a t ed conduit has a so-called "efficiency factor 0 of about .92 to about 
.96 which may be improved by periodic cleaning. She utilization of resin 
coated conduits was Initially calculated to be in excess of .99. 2Ms has not 

"generally been achieved in practice with coating processes of the type herein- 
'.before described, one reason being that the conne c ting together of adjacent • 

"conduits results in a roughened area which cannot be wholly obviated by pre- " 

• * 
sent techniques. Another reason for the failure to achieve calcnTatol results . 

is that the friction factors of laboratory applied resins have been more de- 

slrable than those achieved in practice. 

In an attempt to partially obviate this latter disadvantage, coated 
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? 1* AifLer 33 imaedistely after the • 
conduit A is nored through a second heating chaaber 2D » — * 

pxastic resin coatings have been applied by exterior and interior 

awli «tors lo, 08 and the resin ~terial has bad a f e. »«nte in to 

^efy and distribute. Second heating chafer 2D is s^ed ^th not air 

at a tenoeratnre of about 600° * through a series of hot air aacta * in «eh 

* & sane nenner that beating chamber* is so supplied. Heating chamber 2> 

is about five feet in length and since conduit * is noving at a linear speed 

• about eight feet per -innte, sufficient beat vill be absorbed to resoften 
^^e^ distribute -tbe^ed resin coating,. Since conduit * is 
W rotated by the -eehaaised oart tbis ^ also tend to nore evenly dis- 

-tribute the applied resins- 

a. final step of the instant invents process is a quenching step 

t. harden the applied cctings so tbat conduit * -r - * 

^encbing^^^beaplnrali^of^terde^^pipes. 

tf and spray heads » or nay be a ~ter tan* into ccndnit * is planed. 

* either «ent, sufficient coolant ,3 allied to con^it ^ ^ a con- 
vey W reeeive and handle conduit * sue, that the =e=ha^ed cart W re- 
lease it and secure another conduit for processing^. 

„ should he noted tbat conduit * »y he prined vithin a suitable 

1 different Baterials aa W . polyethylene, penton and the like. 

^ — *hexe Is herein provided an ii^ioved cost- 
It viH now be seen that there is ww- ±- . 

• ^^ssforconanits/inclndingauof tue advantages of this invention 

others, inolnding ^ sdvsntages of ^t practical utility and co-oer- 

• • • 

« " c3 n ^ importance • 

Slflee nsny e«*odi«nts «y be s*de of the i-stant invention, snd 
slafi8 ^ Edifications nsy be nade in the e^odinents hereinbefore sho~ 

- ^ ^-nderatood that the foregoing is to be interpret- 

and described, it is to he unoerswwa. 
ed aexely as illnstrativeaM not in. a lifting sense. 
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Tfce claims Jii^ii invention are as follows: 
x m a process for coating a wall of a conduit 
with a powdered resin, wherein the conduit is initially 

. _ y^-,-., its melting point and above 

heated to a temperature helow its mext^y ±~ 

the melting point of the resin and the resin is thereafter 
applied to said conduit wall, the improvement comprising- 
the step of reheating the conduit to a temperature above 
the melting point of the resin after the resin has been 
applied to the conduit. 

2. The process of claim 1 further comprising: 
wenching the conduit after the conduit has been reheated. 

3. The process of claim 1 further comprising: 
priming said conduit vail prior to said initial heating of 

the conduit- 

4. The process of claim 1 further comprising.. 

rotating said conduit during the step of reheating the 
conduit- 

- • 5. The process of claim 1 further comprising: 
rotating said conduit during the application of the resin 

to the conduit* 

6. The process of claim 1 wherein the conduit is 
tatal ar and the resin is applied by being simultaneously 
sprayed onto exterior and interior walls of the conduit. 

7 The process of claim 6 further comprising: 
rotating the conduit during the application of the resin to 
the conduit. 

8 The process of claim 7 wherein said conduit is 

«-™ ratD re of about 600°F. during said initial 
heated to a temoeratnre or ao««. 



beating and during said reheating. 
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